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（1）NH4-N、NO2-N、NO3-N 平均浓度为 0.47 mg/L，0.15 mg/L，2.37 mg/L，
占 DIN 比例为 2~47%，2~11%，49~94%；PO4-P、TP 浓度平均值 0.06 mg/L、0.10 
mg/L。在空间上，除 NO3-N 浓度分布稳定外，从上游至下游，其余营养物质浓







致上游水质比下游差。低强度的人类活动使得中游的 CODMn 和 NH4-N 浓度明显
改善，但由于 TP 负荷还受面源影响，TP 浓度的空间变化小。 
（4） 北溪梯级电站河段对NH4-N具有较强的滞留效应，年均滞留率为 52%，
变幅 8~76% 。NH4-N 滞留机制是发生 N 形态转化，硝化作用可能是主要转化途
径之一。TP 滞留效应不明确，年均滞留率 5%，年际波动大，变幅较大，为-34~38%。
北溪流量大降低了水库对磷的滞留作用，该河段并未出现大多数河流水库中存在
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Abstract 
While providing enormous economic benefit, hydropower caused serious 
negative impact to human watershed environment, such as nutrient balance broken, 
algal blooms, serious silting, aquatic ecological destruction, etc. Influences of 
impoundment on river hydrodynamic conditions and nutrient biogeochemical process 
are attracting more and more attention and research.  
Jiulong River is a subtropical agricultural stream in the south of China. Here, we 
took the cascade hydropower stations on the northern stream of Jiulong River as the 
study subject, analysed the spatial and temporal characteristics of nutrient, estimated 
the fluxes of nutrition, evaluated the efficiency of nutrient retention, and finally 
discusses the nutrient retention mechanism in impounding river. The main 
conclusions are as follows: 
Average concentrations of ammonia (NH4-N), nitrite (NO2-N), nitrate (NO3-N) 
were 0.47 mg/L, 0.15 mg/L, 2.37 mg/L, accounting for 2~47%, 2~11%, 49~94% of 
the dissolved inorganic nitrogen (DIN); average concentrations of phosphate(PO4-P) 
and total phosphorus(TP) were 0.06 mg/L, 0.10 mg/L. In the space, in addition to 
NO3-N concentration with stable distribution, nutrient concentrations decreased from 
upstream to downstream to varying degrees. DIN/SRP ratio was >50, according to 
Redfield ratio, the river limited by phosphorus.  
Seasonal variations were observed for NH4-N and NO3-N concentrations, which 
in dry seasons were markedly higher than wet seasons. Nutrients season distribution 
and the characteristics of high nitrogen low phosphorus in the north river water were 
consistent with those in Jiulong River estuary, which shows that the the North river 
has a significant impact on water quality of the Jiulong river estuary. 
Pollution load of river ecological system was impacted on water quality. Urban 
sewage and livestock waste water were the main pollution sources with the proportion 
of more than 70%. Due to upstream river accepting a great quality of urban sewage 
and livestock waste water from Zhangping City that accounted for more than 50% of 
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